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@ A gearbox for automotive vehicles. 

<S) A gearbox for automotive vehicles includes two mutually 
concentrically journalled input shafts (6,9). each of which drives 
a Vespec^e 'lay-shaft (12.15). A gear wheel (17,19) disenga- 
geably mounted f 6n each lay-shaft^ meshes with a common, 
disengageable gear wheel (22) on the output shaft (20) of the 
gearbox. When-driving in first gear, the one lay-shaft (12) drives 
the other lay-shafts .(15),. via the disengaged or declutched 
common gear wheel (20) on the output shaft 
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Description 

A gearbox for autoi 

The present invention relates to a gearbox 
intended for automotive vehicles and being of the 
kind which comprises two concentricaliy joumalied 5 
and alternately driven input shafts and two lay-shafts 
which are driven by the input shafts and which carry 
gear wheels which mesh with gear wheels mounted 
on an output shaft, wherein at least one gear wheel 
rotatably mounted on each lay-shaft and capable of 10 
being locked on its respective shaft by coupling 
means is in engagement with a common gear wheel 
on the output shaft. 

Double lay-shafts are used in gearboxes with 
which it is desired to obtain a greater number of gear 15 
shifts for a given length of gearbox than would bel 
possible in practice with a conventional gearbox 
construction with one lay-shaft, and also in so-called 
"power-shift" gearboxes, i.e. gearboxes having 
double input shafts, each of which is driven by its 20 
respective clutch. In gearboxes of this kind, the gear 
positions are first preselected and the actual gear 
change or shift is then effected by disengagement of 
one of said clutches and engagement of the other. 
For instance, in the case of a six-gear gearbox, the 25 
first, third and fifth gears are each obtained through 
one of the input shafts and one of said lay-shafts, the 
second and fourth gears are obtained through the 
other of said input shafts and the other lay^shaft, and 
the sixth gear is obtained through a direct coupling 30 
between the first mentioned Input shaft and the 
output shaft. 

The diameter of the low transmission-ratio gear 
wheels on the lay-shafts of gearboxes of this kind 
intended particularly for heavy goods vehicles and 35 
working vehicles are very small, due to the construc- 
tion of the gearbox with common gear wheels 
mounted on the main shaft for meshing engagement 
with opposing gear wheels on the lay-shafts. In 
those instances where the low transmission-ratio 40 
gear wheels are disengageable on their respective 
shafts, it is "necessary to journal the small-diameter 
gear wheels on needle bearings, which means that 
the gear wheel hub will be very thin, because of the 
small diameters involved in this particular case, with 45 
subsequent restriction In the torque that can be 
transmitted. 

SE-A-8700583 describes and illustrates a gearbox 
of this kind, in which the lay-shaft gear wheels of the 
second and third gears are disengageable on their 50 
respective shafts and mesh with a fixed gear wheel 
mounted on the main shaft. The teeth of the lay-shaft 
gear wheel of the first gear, on the otherhand, are 
formed directly on the lay-shaft, therewith enabling 
the gear wheel to be given a very small diameter and 55 
to transmit high torque nevertheless. 

The object of the present invention is to provide, 
with a starting point from the gearbox taught by 
SE-A-8700583. a gearbox of the aforesaid kind which 
will enable very high transmission ratios to be 60 
obtained on the lowest gears without the use of 
extremely small disengageable lay-shaft gear wheels 
and which incorporates a seventh gear, with the 



tive vehicles 

structural length of the gearbox and its degree of 
complication essentially unchanged. 

This object is achieved in accordance with the 
invention in that said common gear wheel on the 
output shaft is mounted for free rotation and can be • 
locked to the shaft with the aid of coupling means, 
and in that when disengaged the common gear 
wheel is operative to transmit torque from one 
lay-shaft to the other. 

As a result of this solution it is possible, while 
using the disengaged main-shaft gear wheel as an 
intermediate gear wheel, to achieve a reduction in 
speed in a further stage, via the other lay-shaft, and 
to utilize the circumstance that the primary gear of 
this lay-shaft has a higher transmission ratio than the 
other lay-shaft. This enables a sufficiently high total 
transmission ratio to be obtained for the first gear 
and also enables gear teeth formed directly in the 
other lay-shaft to be utilized to transmit torque to the 
output shaft, both in first and second gear. 

The invention will now be described in more detail 
with reference to exemplifying embodiments thereof 
and with reference to the accompanying drawing, 
the single figure of which is a longitudinal sectional 
view of a seven gear gearbox for automotive 
vehicles. 

In the drawing, the reference numeral 1 identifies 
an engine flywheel which drives an inventive gear- 
box 3 via a wet multiplate clutch assembly generally 
referenced 2. The clutch assembly is a double-clutch 
assembly of known kind and therefore need not be 
described in detail. The clutch unit 4. shown on the 
left of the drawing, is connected to a first input 
shaft 6 of the gearbox via a coupling sleeve 
element 5 whereas the right-hand clutch *unit 7 is 
connected, via a coupling sleeve element 8, to a 
second input shaft 9 which is of hollow construction 
and joumalied concentrically with the first shaft 6. 
The two clutch units can be engaged and declutched 
alternately in a known manner, for alternate drive of 
respective input shafts 6 and 9. The illustrated wet 
multiplate clutch can be replaced with a double 
dry-plate clutch. 

The first Input shaft 6 is configured with a gear ring 
or set of gear teeth 10 which meshes with a gear 
wheel 11 fixedly mounted on a first lay-shaft 12. The 
second input shaft 9 is configured with a set of gear 
teeth or gear ring 1 3 which meshes with a gear wheel 
14 fixedly mounted on a second lay-shaft 15. The 
gear ring 13 is larger than the gear ring 10 and thus 
the second lay-shaft 15 will rotate faster than the first 
lay-shaft at the same input speed of respective input 
shafts. 

Each of the lay-shafts 12 and 15 carries a 
respective pair of freely rotatable gear wheels 16, 17 
and 18,19 of which the gear wheels 16,18 mesh 
commonly with a gear wheel 21 fixedly mounted on 
an output shaft 20, whereas the gear wheels 17,19 
mesh with a gear wheel 22 provided with coupling 
teeth and mounted for free rotation on the output 
shaft. The shafts are disposed in a V-configuration 
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so as to enable the direction of rotation of either 
lay-shaft to be changed with the aid of an additional 
gear wheel 23 located on the lay-shaft 15 and 
meshing with the gear wheel 11 on the lay-shaft 1Z 
for driving the vehicle in reverse. The rotational 
direction of respective lay-shafts can also be 
changed with the aid of a gear wheel which is 
mounted on a separate shaft in the gearbox housing 
and which meshes with the sets of gear teeth or gear 
rings 10 and 23. This provides greater freedom in the 
selection of the aforesaid V-configuration and trans- 
mission ratios and also enables the shafts to be 
placed in mutually the same plane. The gear wheels 
16,17,18,19 and 23 can be locked onto their 
respective shafts with the aid of axially displaceable 
coupling sleeves 24,25 and 26. A gear wheel 40 
which is freely rotatable on the output shaft 20 
meshes with a gear ring 41 formed directly in the 
lay-shaft 15 and can be locked on the shaft 20 with 
the aid of a coupling sleeve 42. Because the gear 
ring 41 is formed directly in the lay-shaft 15 and 
because the gear wheel 40 can be locked on the 
output shaft, it is no longer necessary to journal the 
lay-shaft gear wheel on needle bearings and conse- 
quently the gear wheel can be given a very small 
diameter, which in turn provides a large transmission k 
stage from lay-shaft to output shaft. The freely 
rotatable wheel 22 can be locked on the output shaft 
with the aid of a coupling sleeve 27 and the input 
shaft 6 and the output shaft 20 can be locked 
together for direct drive (transmission ratio 1 :1). All 
of these couplings lack individual, conventional 
synchronizing devices. 

In the case of the illustrated embodiment, the 
coupling sleeves 24,25.26,27 and 42 lack coacting 
synchronizing devices. Instead, the embodiment 
includes a so-called central synchronizing arrange- 
ment, generally referenced 30, which is of the kind 
described and illustrated in SE-A-8700583 and which 
forms no part of the present invention. The reader is 
referred to the aforementioned patent specification^ 
for a more detailed description of the actual 
transmission process when using central synchroni- 
zation. It will be understood, however, that the 
present gearbox described and illustrated here can 
be fitted with individual, conventional synchronizing 
devices for each coupling sleeve instead of a central 
synchronizing arrangement. 

The illustrated gearbox is shown in its neutral 
state with all freely rotatable gear wheels disen- 
gaged from their respective shafts. The power flow 
from the input shaft 6 to the output shaft 20 when 
driving in first and third gear is indicated by full-line 
arrows, whereas the broken-line arrows indicate the 
power flow from the input shaft 9 to the output shaft 
20, when driving in second and fourth gear. 

When driving in first gear, the coupling sleeve 24 
locks the gear wheel 17 on the lay-shaft 12, the 
• coupling sleeve 42 locks the gear wheel 40 on the 
output shaft 20 and the coupling sleeve 25 locks the 
gear wheel 19 on the lay-shaft 15. The coupling 
sleeve 27 of the freely rotatable wheel 22 lies in the 
neutral position, such as to free the wheel 22. As will 
be seen from the drawing, torque is transmitted from 
the input shaft 6, via the locked gear wheel 17 on the 
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lay-shaft 12 and freely rotatable gear wheel 22, to the 
locked gear wheel 19 on the other lay-shaft 15, and 
frorh there to the locked gear wheel 40 on the output 
shaft, via the gear ring 41 . When the second gear is 
-engaged,.the drive is effected frbm thelnpiit shaft 9 
to the lay-shaft 15, v^erewith the gear wheel 19 can 
be disengaged. The torque is also transmitted to the 
output shaft via the gear ring 41, when the second 
gear is engaged. Thus, in the case of the two lowest 
gears, torque is transmitted via one and the same 
gear ring 41 which, because it is formed directly in 
the lay-shaft, is able to withstand a greater load than 
a needle-journalled gear wheel of corresponding 
size. When driving in third and fourth gear, the gear 
wheel 22 is locked on the output shaft and the gear 
wheel 40 is disengaged prior to changing to fourth 
gear. The torque is transmitted via the gear wheels 
17 and 19 respectively. 

It will be understood that the invention can be 
applied with gearboxes which include more or less 
gears than the described gearbox. Furthermore, the 
short constructional length of the gearbox can be 
reduced still further, by modifying the number and 
positioning of the coupling sleeves. For instance, all 
sleeves can be placed axially in solely two rows. 



Claims 



1. A gearbox for automotive vehicles, com- 
prising two mutually concentrically joumalled 
and alternately driven input shafts and two 
lay-shafts which are driven by the input shafts 
and which carry gear wheels which mesh with 
gearwheels on an output shaft, wherein at least 
one gear wheel rotatably mounted on each 
lay-shaft and capable of being locked on said 
each shaft by coupling means meshes with a 
common gear wheel on the output shaft, 
characterized in that said common gear wheel 
(22) on the output shaft (20) is joumalled for 
free rotation and can be locked on the shaft with 
the aid of coupling means (27), and in that when 
in its freely rotatable state the common gear 
wheel is operative to transmit torque from one 
to the other of said lay-shafts (12 and 15 
respectively). 

2. A gearbox according to Claim 1, charac- 
terized in that when the gear wheels (17.19) 
joumalled on the lay-shafts (12,15) are locked 
on their respective shafts and the common gear 
wheel (22) is freely rotatable, said gear wheels 
(17,19) are operative to transfer torque at the 
highest transmission ratio from one lay-shaft 
(12) to the output shaft (20) via the other 
lay-shaft (15). 

3. A gearbox according to Claim 1 or 2, 
characterized in that when the gear wheels 
(17,19) joumalled on the lay-shafts (12,15) are 
locked on respective shafts and the common 
gear wheel (22) is locked on the output shaft 
(20), said gear wheels (17,19) are operative to 
transfer torque to the output shaft when driving 
in third gear and fourth gear respectively. 

4. A gearbox according to any one of Claims 
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1-3, characterized in that said other lay-shaft 
(15) Incorporates a gear ring (41) which is 
formed directly in said shaft and via which 
torque of the highest and next highest trans- 
mission ratio is transmitted to the output shaft 5 
(20). 
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